The association between residential area characteristics and mental health outcomes among men and women in Belgium by Pattyn, Elise et al.
RESEARCH Open Access
The association between residential area
characteristics and mental health outcomes
among men and women in Belgium
Elise Pattyn1, Lore Van Praag2, Mieke Verhaeghe3, Katia Levecque3 and Piet Bracke1*
Abstract
Aim: Recently, interest has grown in the association between contextual factors and health outcomes. This study
questions whether mental health complaints vary according to the socio-economic characteristics of the residential
area where people live. The gender-specific patterns are studied.
Methods: Complaints of depression and generalized anxiety were measured by means of the relevant subscales of
the Symptoms Checklist 90-Revised. Multilevel models were estimated with PASW statistics 18, based on a unique
dataset, constructed by merging data from the Belgian Health Interview Surveys from 2001 and 2004 with data
from 264 municipalities derived from Statistics Belgium and the General Socio-Economic Survey.
Main findings: The results of this exploratory study indicate that the local unemployment rate is associated with
complaints of depression among women.
Conclusion: This study suggests that policy should approach the male and female population differently when
implementing mental health prevention campaigns.
Introduction
The mental health epidemic contributes extensively to
the global burden of disease. In middle- and high-
income countries, depression is the primary cause of
loss of health [1]. Due to the high prevalence of mental
disorders, it is crucial to examine which factors deter-
mine mental health problems. Current research in Bel-
gium concerning the determinants of mental wellbeing
primarily draws attention to individual determinants.
However, international empirical research has demon-
strated that health outcomes differ according to the resi-
dential area in which a person lives. Studies in Great
Britain [2-7], The Netherlands [8], Canada [9], Sweden
[10] and the United States [11,12] showed that these dif-
ferences can partly be attributed to contextual effects.
This study will fill this research gap by studying the
association between contextual factors and mental
health complaints among the general Belgian popula-
tion. To the best of our knowledge, only Lorant and
colleagues [13] studied contextual influences on mental
health in Belgium, but this among a selective population
of migrants.
A diverse set of socio-economic characteristics of the
residential area has been suggested as affecting the men-
tal health of its inhabitants [4,11,14-17]. The social con-
ditions of an individual’s neighborhood operate beyond
the impact of one’s personal socio-economic status
[18-20]. The socioeconomic climate of a residential area
will be addressed by referring to the local unemploy-
ment rate and the median area income. The local unem-
ployment rate can be seen as a source of stress, since it
reflects the present and future work conditions of the
inhabitants [4,21-23]. The median area income is related
to mental health complaints in the sense that a higher
income has a negative impact on the amount of com-
plaints reported, as stated by several authors. Moreover,
by taking the median area income into account, other
aspects of the local unemployment rate, beside the level
of income deprivation, will be looked upon [15,24-26].
Different models highlight the impact of residential
area characteristics on various types of mental health
outcomes such as the structural characteristics model,
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the neighborhood disorder model, the environmental
stress model [27] and the social stress model [28]. The
research questions of this study are derived from the lat-
ter model, which has been supported by empirical
research of Ross [29] and Aneshensel and Sucoff [30].
When trying to explain the variation in mental health
outcomes, the social stress model posits that stressful
chronic life difficulties cause psychological stress and
that psychological stress contributes to mental health
problems. The model identifies three components of the
stress process: stressors, moderators and outcomes.
First, Pearlin [28] argues that the social environment to
which all inhabitants of a residential area are exposed,
contains a set of potential chronic stressors he calls
‘ambient strains’ which can affect mental health in a
detrimental way. Turner, Wheaton and Lloyd [31] stress
that chronic stressors, such as living under conditions of
economic hardship, contribute more to social group dif-
ferences in mental health than do discrete life events.
Second, the outcomes refer to psychological distress.
Following Kawachi and Berkman [32], this study will
highlight two types of internalizing disorders, namely
complaints of depression and generalized anxiety, which
Dohrenwend et al. [33] define as non-specific psycholo-
gical distress. Third, moderators interfere with the asso-
ciation between stressors and distress. Moderators are
resources that people mobilize to regulate the effects of
the stressors [34]. Social support is a well known buffer
of stress; it influences the way people perceive stress
and may help prevent psychological distress [35,36].
With regard to the aim of this study, the social stress
model expresses two interesting hypotheses. A first
hypothesis is that the variation in mental health out-
comes can be explained by differences in vulnerability to
environmental stressors, as people assign specific posi-
tive and negative values to potential stressors [37,38]. A
second hypothesis is that the variation can be attributed
to differences in access to adequate supportive relation-
ships that help individuals to cope with stress [32,38].
Moreover, the value people assign to stressors and the
resources they possess vary among social groups. This
study will highlight gender differences, as several studies
revealed that the residential area affects women’s health
more profoundly, compared to men [39-41]. However,
the empirical underpinnings of this finding are inconsis-
tent [42-50]. Referring to the two formulated hypoth-
eses, two nuances can be made with regard to gender
differences. First, concerning vulnerability, it can be sug-
gested that it is easier for women to cope with job loss
and loss of income, due to the existence of alternative
family roles following the role enhancement theory [51].
Second, concerning the buffering effect of social sup-
port, Belle [52] suggests that women mobilize more
social support during periods of stress than men. Men
merely seek support from their spouse, whereas women
are much more likely to rely on their child, a close rela-
tive, or a friend as their confidant.
Previous research outlined a series of risk factors of
mental health complaints that cannot be left aside in
the analyses. At the individual level, the socio-eco-
nomic status of the individual should be taken into
account. Unemployment at the individual level has a
detrimental effect on mental health too, as employ-
ment can be considered as a source of self-sufficiency,
recognition and social contact [4,23]. The relationship
between education and mental wellbeing is another
consistent finding in the literature [53]. Next to this,
poverty constitutes a serious threat to mental wellbeing
[13,54]. Furthermore, some international studies
showed a curvilinear relationship in which the highest
prevalence of complaints of depression was found
among adolescents and seniors [55,56]. With regard to
anxiety disorders, particularly people younger than 30
years old were confronted with complaints of general-
ized anxiety [57]. In addition, the type of household
seems to have an impact. People with a partner, mar-
ried or cohabiting, generally report lower levels of
mental distress [58]. Inconsistent findings were found
on whether or not having children is beneficial or det-
rimental [51]. Last but not least, at the residential area
level, the population density should be controlled for.
The population density is the amount of people who
live in the same area and can be considered as an indi-
cator of urbanization [59,60]. But it can also serve as a
stressor which is related to social pathology according
to Taylor et al. [61] and Greiner et al. [62]. Yet
another study of Weich et al. [63] found mixed results.
In sum, this exploratory study will study the associa-
tion between socio-economic characteristics of the resi-
dential area and complaints of depression and
generalized anxiety among the general Belgian popula-
tion. The research question is whether the amount of
complaints of depression and generalized anxiety differs
according to the local unemployment rate and the med-
ian area income, net of individual characteristics. More
specifically, we focus on gender-specific patterns. This
study questions whether women’s mental health is more
affected by characteristics of the residential area. There-
fore, a conservative test is applied. Does the association
between residential area characteristics and women’s
mental health hold when on the one hand, socio-eco-
nomic characteristics of the residential area are focus of
attention and on the other, the availability of social sup-
port is taken into account? We hypothesize that women
will be less vulnerable to socio-economic stressors and
that women get more stress relief thanks to their reli-
ance on social support, compared to their male
counterparts.
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Methods
Sample
The individual level variables are obtained from the
Health Interview Survey (HIS). The aim of the HIS is to
gather information about the physical and mental health
status and the use of preventive and curative health ser-
vices. This survey will allow researchers to detect demo-
graphical, socio-economic and cultural gradients in
different aspects of health. Data gathering was organized
by the Scientific Institute of Public Health, based on a
multistage stratified cluster sample in which selected
households were geographically clustered according to
their municipality code. For part of the questions, e.g.,
those concerning mental health, proxies were not
allowed. The provided cross-sectional data are represen-
tative of the Belgian population older than 15 years old
within collective and private households with an over-
sampling of the elderly in the HIS of 2004. The sample
does not include institutionalized individuals (e.g. in
psychiatric care or in prison), with the exception of the
elderly living in nursing homes. Household characteris-
tics were assessed by means of a written questionnaire,
filled in by one person of the household. Within each
household, a maximum of three other individuals were
questioned too. Individual characteristics were assessed
by means of a verbal and/or written questionnaire admi-
nistered to the selected household members [64,65].
In this study, data from two waves, carried out during
the calendar year of 2001 (N = 12.111) and 2004 (N =
12.945), of the Belgian National Household Interview
Survey are pooled to enlarge the number of cases. The
response rate at the household level was 61.4% for both
samples. After deleting cases that missed substantive
information, the research sample regarding complaints
of depression includes 18,174 respondents in total.
When we take complaints of generalized anxiety into
consideration, the total sample consists of 18,109 respon-
dents. This represents a male population of 47.3% and a
female population of 52.7%. The data at the individual
level were merged with residential area-level data
obtained from Statistics Belgium [66] and the General
Socio-economic survey of 2001, based on corresponding
municipality codes. The latter survey was obligatory for
all inhabitants of Belgium and replaced the formerly con-
ducted census. 20% of the data could be obtained for the
present study. In total, 264 municipalities are included,
which constitutes 44.8% of the total number of municipa-
lities in Belgium (589) with a minimum number of inha-
bitants of 2,219 and a maximum of 447,139.
Dependent variables
The mental health outcomes were measured by means
of the relevant subscales of the Symptoms Checklist-90-
Revised. This is a self-report scale developed by
Derogatis [67] which considers different dimensions of
psychopathology. The scale has been used in both gen-
eral population surveys as well as in patient populations.
This study discusses complaints of depression and gener-
alized anxiety. Depressive complaints refer to feeling
down, a low level of energy, feelings of guilt, low self-
esteem, suicidal thoughts, loneliness and worrying.
Complaints of generalized anxiety include heart palpita-
tions, feeling tensed, being restless, sudden fears, trem-
bling, being scared and panicking. The subscale scores
of complaints of depression and generalized anxiety are
constructed by the mean value of all valid items. The
subscales assess the feelings of the respondent during
the past week by means of answering categories that
range from ‘never’(1), ‘seldom’(2), ‘sometimes’(3), ‘a lit-
tle’(4) to ‘always’(5) [68]. Missing values were substi-
tuted, for a maximum of three items, by the most
correlated item in the scale [69], resulting in an item
response rate of 91.1%. The scales have been extensively
used in international literature and have been shown to
have excellent reliability and validity in the general Bel-
gian population according to a study of Levecque [68].
First, the subscale of complaints of depression has a
Cronbach’s Alpha of 0.90 and the generalized anxiety
subscale has a Cronbach’s Alpha of 0.88. Nunally [70]
considers the internal validity as satisfying when the
Cronbach’s Alpha is higher than 0.80. Second, the relia-
bility is expressed by means of the internal consistency
of the scale, namely the correlation between the differ-
ent items. The inter-item correlation varies between
0.45 and 0.79 with a mean value of 0.64 for complaints
of depression. In case of complaints of generalized anxi-
ety, it fluctuates between 0.30 and 0.66 with a mean
value of 0.44. So the separate symptoms are highly
coherent. Moreover, the confirmatory factor analyses
confirm that the scales adequately measure one-dimen-
sional latent constructs of depression and generalized
anxiety. The model fit indicator, Comparative Fit Index,
should approximate 0.90 to be acceptable according to
Hoyle & Panter [71]. This amounts to 0.93 for the scale
of depressive complaints and to 0.89 for the scale of
generalized anxiety.
Individual characteristics
The key variables at the individual level are gender and
social support. Gender is represented as a dummy vari-
able: men receive the score of 1 and women are defined
as the reference category. Social support is assessed
using the Medical Outcomes Study (MOS) Social Sup-
port scale, as composed by Sherbourne and Stewart
[72]. This scale questions the function and quality of
social contacts. It refers to the perceived affective, emo-
tional and instrumental support one receives and to the
positive social interaction one gets. These 19 Likert-type
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items range from ‘never’(1), ‘rarely’(2), ‘sometimes’(3),
‘often’(4) to ‘always’(5). If more than 4 items were miss-
ing, the whole scale was set as missing and excluded
from the analyses. Otherwise, the mean score of the
valid items was calculated.
Several control variables are included in the model.
The socio-economic status of the respondent is
expressed by means of its current employment status,
educational level and household income. The current
employment status is expressed by means of the follow-
ing categories: ‘retired’, ‘disabled’, ‘unemployed’, ‘student
and others’ and ‘househusband/wife’, which are com-
pared to the reference category ‘in paid labor’. The edu-
cational level is expressed by means of the highest
diploma or degree one has attained and is subdivided
into four categories: ‘no diploma or primary education’,
‘lower secondary’, ‘higher secondary’ and the reference
category ‘tertiary education’. The equivalent household
income is based on the modified OECD scale (Organiza-
tion for Economic Co-operation and Development) [73]
which gives weight to the household income according
to the composition of the household. The first adult of
the household is given a weight of 1, the other adults
are given a weight of 0.5 and each child under 18 years
is given a weight of 0.3. These weighted household
incomes were subdivided in six categories: ‘less than 750
euro’, ‘750-1000 euro’, ‘1000-1500 euro’, ‘1500-2500
euro’, ‘income missing’ and the reference category ‘more
than 2500 euro’. In addition, age and household type are
controlled for. Age is measured in years. Household type
refers to one of the following: ‘single’, ‘single with child
(ren)’, ‘couple’ (partners living together), ‘complex
household’ (co-habitants, but no partners) and ‘couple
with children’ (reference category).
Residential area characteristics
The two variables that refer to the socio-economic cli-
mate of the residential area are local unemployment rate
and median household income. The local unemployment
rate is constructed by the ratio of the unemployed popu-
lation (whether or not currently seeking a job), compared
to the sum of all individuals aged 15-64 years old, or the
latent labor force. This measure is based on the data of
the 2001 census, General Socio-economic Survey. The
median household income (in euros) is based on the dis-
tribution of the yearly tax declarations of the inhabitants
of the residential area. As control variable, the population
density is measured by means of the number of inhabi-
tants per square kilometre. The latter two indicators are
based on data of Statistics Belgium (2004).
Analyses
First of all, the intraclass correlation coefficient (ICC)
was calculated to estimate the proportion of variance of
mental health complaints that could be explained by
residential area characteristics, making use of the inter-
cept-only model of the Mixed Models procedure in
PASW 18 Statistics. The between-group variance was
divided by the total variance of the mental health com-
plaints [74]. Subsequently, by means of multilevel mod-
eling, namely the Restricted Maximum Likelihood
estimation method, we explored the association between
residential area characteristics and complaints of depres-
sion and generalized anxiety, net of individual character-
istics. The multilevel models were conducted for men
and women separately to check for gender-specific pat-
terns. No weights to control for the design of the sam-
ple were applied on the individual level, since the data
were clustered according to their residential area and
were analyzed at the municipality level.
Before conducting the analyses, several variables were
transformed. The mental health outcomes have a
skewed distribution. To account for this distribution,
the dependent variables were logarithmically trans-
formed [75,76]. Furthermore, they were centered around
their overall mean. Next to this, some individual charac-
teristics were centered around the overall mean. This
was the case for age and social support. Moreover, the
original values of age were divided by ten to enlarge the
parameter estimates. In addition, all the residential area
characteristics were centered around the overall mean
and in the case of median household income and popu-
lation density, their original values were divided by one
million to enlarge the parameter estimates.
Results
The descriptive statistics are presented in Table 1.
Second, the results of the multilevel regression ana-
lyses are presented in Table 2 and 3. As the local unem-
ployment rate and the median area income are
correlated (Pearson Correlation: -0.767, significant at the
.01-level), we first applied step by step modeling. Yet
these results did not differ from the results of the final
model, in which all residential area characteristics were
added. As a consequence, only the results of the final
model are tabulated.
Table 2 presents the results with regard to complaints
of depression. At the residential area level, the local
unemployment rate is related to complaints of depres-
sion and this relationship is only found among women
(B = 0.112, p < 0.001). On the individual level, it seems
that male and female respondents who receive more
social support report significantly less complaints of
depression. This association is more pronounced among
women (men: B = -0.026, p < 0.001; women: B = -0.038,
p < 0.001). As concerns the current employment status,
it appears that the individual employment status is sig-
nificantly associated with mental health complaints
Pattyn et al. Archives of Public Health 2011, 69:3
http://www.archpublichealth.com/content/69/1/3
Page 4 of 11
among both men and women. Men who are retired (B =
0.019, p < 0.001), disabled (B = 0.109, p < 0.001), unem-
ployed (B = 0.024, p < 0.001) or student (B = 0.300, p <
0.01) all seem to have more complaints of depression,
compared to the working population. Among women,
the same phenomenon occurs with some small differ-
ences (retired: B = 0.012, p < 0.05; disabled: B = 0.115,
p < 0.001; unemployed: B = 0.029, p < 0.001). The









Complaints of depression 1.3 (1 - 5) 0.5 1.4 (1 - 5) 0.6
Complaints of generalised anxiety 1.2 (1 - 5) 0.4 1.3 ( 1 - 5) 0.5
Independent variables at the residential area level
Median (Min. - Max.)
Local unemployment rate* 0.11 (0.03- 0.34)
Median area income§ (in euros) 18,878 (13,379 - 24,352)
Population density§ 599 (21 -19,480)







Social support 4.0 (1 - 5) 1.0 4.0 (1 - 5) 1.0










No diploma or primary education 15 19.2
Lower secondary 18.4 19.2
Higher secondary 28.3 24.3
Tertiary education (ref.)
Equivalent income of the household#
< 750 € 4.5 6.1
750 - 1.000 € 7.9 11.2
1.000 - 1.500 € 20.4 20.2
1.500 - 2.500 € 30.1 28.2
> 2500 € (ref.) 13.0 13.4
Household type#
Single 19.7 23.9
Single with child(ren) 2.3 6.8
Couple 34.4 29.7
Complex household 14.5 13.0
Couple with child(ren) (ref.)
ref.: reference category in multilevel regression models
*: General Socio-economic Survey, 2001
§: Statistics Belgium, 2004
#: Health Interview Survey, 2001 & 2004
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students do not significantly differ from the ones in paid
labor, but apparently, housewives report less complaints
of depression in comparison with the working popula-
tion (B = -0.011, p < 0.05). When we have a look at the
impact of the level of education, we do not notice any
significant associations among the male population. On
the contrary, women who completed merely primary
education report more complaints of depression (B =
0.023, p < 0.001) than women who attended tertiary
education. With respect to household income, men of
whom the household income is less than 750 euro a
month report more complaints of depression (B = 0.016,
p < 0.05). Amongst women, more significant associa-
tions arise. Women with a household income lower
than 1500 euro a month report more complaints of
depression (<750 €: B = 0.028, p < 0.001; 750-1000 €: B
= 0.016, p < 0.01; 1000-1500 €: B = 0.011, p < 0.05)
compared to people in households who earn more than
2500 euro. In addition, our results show that older peo-
ple report slightly more complaints of depression (men:
B = 0.004, p < 0.001; women: B = 0.004, p < 0.01).
Finally, being single is positively associated with the
amount of complaints of depression reported among
men (B = 0.019, p < 0.001), compared to men who have
a partner and children. Amongst women, singles with
children report more complaints of depression com-
pared to couples with children (B = 0.020, p < 0.01).
Table 3 shows that neither one of the residential area
characteristics is significantly associated with com-
plaints of generalized anxiety. On the individual level,
respondents who receive more social support report
significantly less complaints of generalized anxiety
both among men and women. Again the relationship is
slightly more pronounced among the female
Table 2 Multilevel regression analyses: association between residential area characteristics and complaints of
depression among men and women, Belgium 2001-2004
Dependent variables: Complaints of depression
MEN WOMEN
B B
Intercept -0.035 *** 0.005
Contextual effects
Unemployment rate 0.046 0.112 ***
Median area income (in euros) 0.000 0.000
Density 0.194 -0.291
Individual effects
Social support -0.026 *** -0.038 ***
Current employment situation (ref.: paid labour)
Retired 0.019 *** 0.012 *
Disabled 0.109 *** 0.115 ***
Unemployed 0.024 *** 0.029 ***
Househusband/wife -0.008 -0.011 *
Student and others 0.300 ** 0.012
Educational level (ref.: tertiary education)
No diploma or primary education 0.007 0.023 ***
Lower secondary 0.003 0.003
Higher secondary -0.002 -0.001
Equivalent income of the household (ref.: > 2.500 €)
< 750 € 0.016 * 0.028 ***
750 - 1.000 € 0.007 0.016 **
1.000 - 1.500 € -0.001 0.011 *
1.500 - 2.500 € -0.003 0.002
Missing income -0.008 -0.012 *
Age 0.004 *** 0.004 **
Household type (ref.: couple with child(ren))
Single 0.019 *** 0.007
Single with child(ren) 0.007 0.020 ***
Couple 0.004 -0.001
Complex household 0.008 0.000
*: p < .05; **: p < .01 ; ***: p < .001
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population (men: B = -0.018, p < 0.001; women: B =
-0.028, p < 0.001). With regard to employment status,
the same pattern arises as was the case with com-
plaints of depression, except for people who are
retired. They do not differ significantly from the work-
ing population. People who are disabled (men: B =
0.091, p < 0.001; women: B = 0.101, p < 0.001), people
who are unemployed (men and women: B = 0.022, p <
0.001) and male students (B = 0.032, p < 0.01) report
more complaints of generalized anxiety than people in
paid labor, while housewives report less complaints of
generalized anxiety than the ones in paid labor (B =
-0.011, p < 0.05). People who completed merely pri-
mary education (men: B = 0.008, p < 0.05; women: B =
0.038, p < 0.001) and people who completed lower sec-
ondary education (men: B = 0.009, p < 0.05; women: B
= 0.017, p < 0.001) report more complaints of
generalized anxiety than people who attained tertiary
education. However, the association is less clear-cut
among the male population. Furthermore, women who
attended higher secondary education also report more
complaints of generalized anxiety in comparison with
the ones who completed tertiary education (B = 0.010,
p < 0.001). With respect to income, a household
income below 750 euro is related to more mental
health complaints (men: B = 0.018, p < 0.01; women: B
= 0.017, p < 0.05), in comparison with people who
earn more than 2500 euro. Women who have a house-
hold income between 750 and 1000 euro seem to suf-
fer more from complaints of generalized anxiety than
the highest income category (B = 0.013, p < 0.05). As
concerns household type, there only appears one sig-
nificant difference in the female population. If women
have a partner, but no children, they will be more
Table 3 Multilevel regression analyses: association between residential area characteristics and complaints of
generalised anxiety among men and women, Belgium 2001-2004
Dependent variables: Complaints of generalised anxiety
MEN WOMEN
B B
Intercept -0.027 *** -0.004
Contextual effects
Unemployment rate 0.032 0.075
Median area income (in euros) 0.245 1.214
Density -0.081 0.032
Individual effects
Social support -0.018 *** -0.028 ***
Current employment situation (ref.: paid labour)
Retired 0.003 0.003
Disabled 0.091 *** 0.101 ***
Unemployed 0.022 *** 0.022 ***
Househusband/wife -0.028 -0.011 *
Student and others 0.032 ** 0.102
Educational level (ref.: tertiary education)
No diploma or primary education 0.008 * 0.038 ***
Lower secondary 0.009 * 0.017 ***
Higher secondary -0.001 0.010 ***
Equivalent income of the household (ref.: > 2.500 €)
< 750 € 0.018 ** 0.017 *
750 - 1.000 € 0.009 0.013 *
1.000 - 1.500 € 0.002 0.005
1.500 - 2.500 € -0.002 -0.002
Missing income -0.008 -0.011 *
Age -0.002 -0.002
Household type (ref.: couple with child(ren))
Single -0.001 -0.001
Single with child(ren) -0.010 0.008
Couple 0.006 0.009 *
Complex household 0.004 0.003
*: p < .05; **: p < .01; ***: p < .001
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likely to report more complaints of generalized anxiety
than the ones who have a partner and children (B =
0.009, p < 0.05).
Discussion
This study explores the association between socio-eco-
nomic characteristics of the residential area and com-
plaints of depression and generalized anxiety, net of
individual characteristics. The multilevel model was esti-
mated for men and women separately, as gender differ-
ences are the focus of attention. The general Belgian
population is studied, using individual-level data from
the pooled Health Interview Surveys of 2001 and 2004,
complemented with area-level data from Statistics Bel-
gium and the General Socio-economic Survey. The data
of both levels are merged by means of municipality
codes.
Before we discuss the main findings, several limita-
tions of this study need to be considered. A first limita-
tion concerns the delineation of the geographical unit.
In this study, the outline of the residential area is based
on municipality codes. They were used because of the
availability of the information, the sufficient amount of
units and the diversity of the area-level characteristics.
Furthermore, because not all municipalities were
included in the sample, the threat of spatial autocorrela-
tion was partially solved. Although census units are
imperfect operationalizations of immediate living envir-
onments [77], they come closer than any commonly
available spatial entity to represent the living environ-
ment. Secondly, despite the use of multilevel regression
techniques, it remains difficult to distinguish between
contextual and compositional influences. The environ-
ment operates through and interacts with individual
characteristics. As a consequence, contextual effects are
underestimated, as individual characteristics partly
explain environmental influences [78,79]. The rather
small value of the intra-class correlation of this study
illustrates this phenomenon. However, this finding is
consistent with other research that revealed that area-
level characteristics merely explain a limited part of the
variation in mental health outcomes [15,29,31]. Third,
due to the cross-sectional design, this study is unable to
confirm any causative statements, because it cannot rule
out the selection hypothesis, which suggests that people
with lower mental wellbeing may be drawn to live in
less resourceful environments [49,80-82]. A fourth lim-
itation is the fact that the impact of stress is not limited
to any particular disorder, but can be expressed in dif-
ferential ways. Women are more inclined to express dis-
tress by means of internalizing disorders, while men are
more likely to react through antisocial and drinking
behavior [83]. However, the differential expression
hypothesis is tested in a related study, based on the
same Belgian sample [50]. The results of this study
revealed that living in a residential area with a high
unemployment rate is more detrimental for women in
terms of depression, but has the same impact on men
and women when alcoholism is the mental health
outcome.
Despite these shortcomings, several strengths can be
emphasized. First, research concerning the association
between contextual factors and mental health outcomes
is rare among the general Belgian population. Second,
the multilevel research design is quite unique, thanks to
the clustering of the individual-level data, provided by
the Health Interview Surveys and the area-level data
obtained from Statistics Belgium and the General Socio-
economic Survey. Third, studying the general population
has the advantage that there exists greater variation
regarding the amount of mental health complaints, com-
pared to a clinical population. A less wide range of men-
tal health complaints would make it more difficult to
grasp subtle area-level associations [84].
The main findings that are obtained from this study
are fourfold. First, the intra class correlation coefficient
indicates that the residential area has a limited impact
on the mental health of its inhabitants. Nevertheless,
this finding is in line with previous research
[3,4,25,26,83,84]. Most of the area-level variables
accounted for only 1 to 5 percent of the variance in
mental health outcomes. Second, the results at the indi-
vidual level are in accordance with other studies, which
gives an indication of the quality of the data
[32,54,58,85-87]. Third, the multilevel regression ana-
lyses confirm that the local unemployment rate is asso-
ciated with the amount of complaints of depression
reported by its inhabitants, controlled for the individual
employment status and the level of deprivation of the
area. This result is in accordance with other empirical
research [3,4,9,11,12]. The non-significance of the rela-
tionship between the median area income of the resi-
dential area and the mental health outcomes is
congruent with the finding of Greiner et al. [62]. Fourth,
a gender-specific pattern arises. The association between
the local unemployment rate and complaints of depres-
sion is only significant among women. Women seem to
be more sensitive of environmental strain, compared to
men facing the same stressors. This finding confirms
the study results of Day and Livingstone [88]. To
explain this finding, we refer to the hypotheses of the
social stress model. One possible explanation might be
that women are more embedded in their local commu-
nity due to the social roles they fulfill [9,42,43,89,90]. As
a consequence, they are more exposed and vulnerable to
events occurring in their social network. Kessler and
McLead [91] define this as the high cost of caring
hypothesis. Gilligan [92] builds on the theory of
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Chodorow and underlines that the feminine identity is
characterized by solidarity or altruism, while the male
identity is seen in terms of individualization. In addition,
we have a look at the impact of social support, since it
has been suggested by Dohrenwend and Dohrenwend
[93] that women and men have different coping strate-
gies to deal with stressful circumstances. This empirical
model also underlines the relevance of available social
support in the stress process. A multitude of empirical
studies found negative relationships between social sup-
port and mental health problems. The negative relation-
ship between social support and complaints of
depression is found among both genders, which is con-
sistent with other research [32,94,95]. This relationship
is somehow more pronounced among the female popu-
lation, but the available social support does not comple-
tely buffer the impact of the local unemployment rate
on complaints of depression among women.
Finally, some implications for public health should be
mentioned. Although the explained variance was limited,
it should be kept in mind that characteristics of the resi-
dential area have a wide scope by affecting a large num-
ber of people. They complement the compositional
effect of the individual characteristics of people living in
the same residential area. Policy interventions that pro-
mote mental wellbeing and prevent mental illness
should approach the male and female population differ-
ently and should address area-level features, especially
in times of economic uncertainty. For example, the clo-
sure of a factory does not only have an impact on the
mental wellbeing of the ones who were dismissed, but
on the whole neighborhood.
Acknowledgements
We wish to thank Anneleen Gouwy for gathering the data on the residential
area level. This project was supported by a grant from the Research
Foundation (FWO) Flanders.
Author details
1HeDeRa (Health & Demographic Research), Department of Sociology, Ghent
University, Korte Meer 5, 9000 Ghent, Belgium. 2CuDOS (Cultural Diversity:
Opportunities and Socialization), Department of Sociology, Ghent University,
Korte Meer 5, 9000 Ghent, Belgium. 3Research Foundation (FWO), Flanders,
Belgium.
Authors’ contributions
EP responded to the comments of the referees, did a rerun of the analyses
and rewrote the article to its present form. LVP performed the statistical
analysis and drafted the original version of the manuscript. MV and KL
commented on the statistical design and on the structure of the text. PB
coordinated the project and helped with the design of the study. All
authors have read and approved the final manuscript.
Competing interests
The authors declare that they have no competing interests.
Received: 2 June 2011 Accepted: 24 October 2011
Published: 24 October 2011
References
1. World Health Organization: The world health report 2001 - Mental Health.
New Understanding, New Hope; 2001.
2. McCulloch A: Ward-level deprivation and individual social and economic
outcomes in the British Household Panel Study. Environment and
Planning 2001, 33:667-684.
3. Fone D, Dunstan F: Getting strategic about the environment and health.
Public Health 2006, 120(10):904-906.
4. Fone D, Dunstan F, Williams G, Lloyd K, Palmer S: Places, people and
mental health: a multilevel analysis of economic inactivity. Social Science
& medicine 2007, 64:633-645.
5. Fone D, Dunstan F, Lloyd K, Williams G, Watkins J, Palmer S: Does social
cohesion modify the association between area income deprivation and
mental health? A multilevel analysis. International Journal of Epidemiology
2007, 36:338-345.
6. Duncan C, Jones K, Moon G: Psychiatric morbidity. A multilevel approach
to regional variations in the UK. Journal of Epidemiology and Community
Health 1995, 49(3):290-295.
7. McCulloch A: Social environments and health: cross sectional national
survey. British Medical Journal 2001, 323(7306):208-209.
8. Driessen G, Gunther N, Van Os J: Shared social environment and
psychiatric disorder: a multilevel analysis of individual and ecological
effects. Social Psychiatry & Psychiatric Epidemiology 1998, 33(12):606-612.
9. Matheson FI, Moineddin R, Dunn JR, Creatore MI, Gozdyra P, Glazier RH:
Urban neighborhoods, chronic stress, gender and depression. Social
Science & Medicine 2006, 63(10):2604-2616.
10. Lofors J, Sundquist K: Low-linking social capital as a predictor of mental
disorders: a cohort study of 4,5 million Swedes. Social Science & Medicine
2007, 64:21-34.
11. Ross CE: Neighborhood disadvantage and adult depression. Journal of
Health and Social Behavior 2000, 41:177-187.
12. Silver E, Mulvey EP, Swamson JW: Neighborhood structural characteristics
and mental disorder:Faris and Dunham revisited. Social Science &
Medicine 2002, 55:1457-1470.
13. Lorant V, Van Oyen H, Thomas I: Contextual factors and immigrants’
health status: double jeopardy. Health & Place 2008, 14(4):678-692.
14. Riva M, Gauvin L, Barnett TA: Toward the next generation of research into
small area effects on health: a synthesis of multilevel investigations
published since July 1998. Journal of Epidemiology and Community Health
2007, 61:853-861.
15. Pickett KE, Pearl M: Multilevel analyses of neighbourhood socioeconomic
context and health outcomes: a critical review. Journal of Epidemiology
and Community Health 2001, 55:111-122.
16. Fone D, Dunstan F: Mental health, places and people: a multilevel
analysis of economic inactivity and social deprivation. Health & Place
2006, 12:332-344.
17. Matheson FI, Moineddin R, Dunn JR, Creatore MI, Gozdyra P, Glazier RH:
Urban neighborhoods, chronic stress, gender and depression. Social
Science & Medicine 2006, 63(10):2604-2616.
18. Silver E: Extending social disorganization theory: a multilevel approach
to the study of violence among persons with mental illnesses.
Criminology 2000, 38:301-332.
19. Silver E: Race, Neighborhood disadvantage, and violence among persons
with mental disorders: the importance of contextual measurement. Law
and Human Behavior 2000, 24:449-456.
20. South SJ, Crowder KD: Neighborhood effects on family formation:
concentrated poverty and beyond. American Sociological Review 1999,
64:113-132.
21. Van Lenthe FJ, Borrell LN, Costa G, Diez Roux AV, Kauppinen TM,
Marinacci C, Martikainen P, Regidor E, Stafford M, Valkonen T:
Neighbourhood unemployment and all cause mortality: a comparison of
six countries. Journal of Epidemiology and Community Health 2005,
59:231-237.
22. Béland F, Birch S, Stoddart G: Unemployment and health: contextual-level
influences on the production of health in populations. Social Science &
Medicine 2002, 55(11):2033-2052.
23. Cummins S, Stafford M, Macintyre S, Marmot M, Ellaway M: Neighbourhood
environment and its association with self rated health: evidence from
Scotland and England. Journal of Epidemiology and Community Health
2005, 59:207-213.
Pattyn et al. Archives of Public Health 2011, 69:3
http://www.archpublichealth.com/content/69/1/3
Page 9 of 11
24. Caspi A, Taylor A, Moffitt TE, Plomin R: Neighborhood Deprivation Affects
Children’s Mental Health: Environmental Risks Identified in a Genetic
Design. Psychological Science 2000, 11(4):338-342.
25. Weich S: Absence of spatial variation in rates of the common mental
disorders. Journal of Epidemiology and Community Health 2005, 59:254-257.
26. Diez-Roux AV, Nieto J, Muntaner C, Tyroler HA, Comstock GW, Shahar E,
Cooper LS, Watson RL, Szklo M: Neighborhood environments and
coronary heart disease: a multilevel analysis. American Journal of
Epidemiology 1997, 146(1):48-63.
27. Nation M, Wandersman A: Urban neighborhoods and mental health.
Psychological contributions to understanding toxicity, resilience and
interventions. American Psychologist 1998, 53(6):647-656.
28. Pearlin LI, Menaghan EG, Lieberman MA, Mullan JT: The stress process.
Journal of Health and Social Behavior 1981, 22(4):337-356.
29. Ross CE, Reynolds JR, Geis KJ: The Contingent Meaning of Neighborhood
Stability for Residents’ Psychological Well-Being. American Sociological
Review 2000, 65(4):581-597.
30. Aneshensel CS, Sucoff CA: The neighborhood context of adolescent
mental health. Journal of Health and Social Behavior 1996, 37(4):293-310.
31. Turner RJ, Wheaton B, Lloyd DA: The epidemiology of social stress.
American Sociological Review 1995, 60(1):104-125.
32. Kawachi I, Berkman LF: Social ties and mental health. Journal of Urban
health 2001, 78(3):458-467.
33. Dohrenwend BP, Shrout PE, Egri G, Mendelsohn FS: Nonspecific
psychological distress and other dimensions of psychopatholoy.
Measures for use in the general population. Archives of General Psychiatry
1980, 37(11):1229-1236.
34. House JS, Landis KR, Umberson D: Social relationships and health. Science
1988, 241:540-545.
35. Aneshensel CS, Stone JD: Stress and depression. A test of the buffering
model of social support. Archives of General Psychiatry 1982,
39(12):1392-1396.
36. Ross CE, Jang SJ: Neighborhood disorder, fear and mistrust: the buffering
role of social ties with neighbors. American Journal of Community
Psychology 2000, 28(4):401-420.
37. Reynolds JR: The effects of industrial employment conditions on job-
related distress. Journal of Health and Social Behavior 1997, 38(2):105-116.
38. Pearlin LI: The sociological study of stress. Journal of Health and Social
Behavior 1999, 30:241-256.
39. Robert SA: Community-level socioeconomic status effects on adult
health. Journal of Health Social Behaviour 1998, 39(1):18-37.
40. Kavanagh AM, Bentley R, Turrell G, Broom DH, Subramanian SV: Does
gender modify associations between self rated health and the social
and economic characteristics of local environments? Journal of
Epidemiology and Community Health 2006, 60:490-495.
41. Poortinga W, Dunstan F, Fone D: Perceptions of the neighbourhood
environment and self rated health: a multilevel analysis of the Caerphilly
Health and Social Needs Study. BMC Public Health 2007, 7:285-295.
42. Stafford M, Cummins S, Macintyre S, Ellaway A, Marmot M: Gender
differences in the association between health and neighborhood
environment. Social Science & Medicine 2005, 60:1681-1692.
43. Molinari C, Ahern M, Hendryx M: The relationship of community quality
to the health of women and men. Social Science and Medicine 1998,
47(8):1113-1120.
44. Propper C, Jones K, Bolster A, Burgess S, Johnston R, Sarker R: Local
neighborhood and mental health: evidence from the UK. Social Science
and Medicine 2005, 61:2065-2083.
45. Raleigh VS, Kiri VA: Life expectancy in England: variations and trends by
gender, health authority, and level op deprivation. Journal of
Epidemiology and Community health 1997, 51:649-658.
46. Skrabski A, Kopp M, Kawachi I: Social capital in a chaning society: cross
sectional associations with middle aged female and male mortality.
Journal of Epidemiology and Community Health 2003, 57:114-119.
47. Karvonen S, Rimpela AH: Socio-regional context as determinant of
adolescents’ health behavior in Finland. Social Science and Medicine 1996,
43(10):1467-1474.
48. Karvonen S, Rimpela AH: Urban small area variation in adolescents’
health behavior. Social Science and Medicine 1997, 45(7):1089-1098.
49. Kelleher KJ, Rickert VI, Hardin BH, Pope SK, Farmer FL: Rurality and gender:
effects on early adolescent alcohol use. Archives of Pediatrics and
Adolescent Medicine 1992, 146(3):317-322.
50. Van Praag L, Bracke P, Christiaens W, Levecque K, Pattyn E: Mental health
in a gendered context: gendered community effects on depression and
problem drinking. Health & Place 2009, 15(4):990-998.
51. Artazcoz LL, Borrell C, Benach J, Cortès I, Rohlfs I: Women, family demands
and health: the importance of employment status and socio-economic
position. Social Science & Medicine 2004, 59(2):263-274.
52. Belle D: Gender differences in the social moderators of stress. In Gender
and Stress. Edited by: R.C. Barnnett, L. Biener & G.K. Baruch. New York: The
Free Press; 1987:257-277.
53. Ross CE, Wu CL: Education, age, and the cumulative advantage in health.
Journal of Health and Social Behavior 1996, 37:104-120.
54. Levecque K: Generalized anxiety and depression in the general
population: risk factors according to the Belgian health interview survey
2001. Depression and Anxiety 2006, 23:509-511.
55. Lépine JP, Gastpar M, Mendlewics J, Tylee A: Depression in the
community: the first pan-European study DEPRES (Depression Research
in European Society). International Clinical Psychoparhmacology 1997,
12:19-29.
56. Ross CE, Mirowsky J: Refining the association between education and
health: the effects of quantity, credential and selectivity. Demography
1999, 36(4):445-460.
57. Horwath E, Weissman MM: Epidemiology of depression and anxiety
disorders. In Textbook in Psychiatric Epidemiology. Edited by: M.T. Tsuang, M.
Tohen and G.E.P. Zahner. John Wiley and Sons, New York; 1995:317-344.
58. Wauterickx N, Bracke P: Unipolar depression in the Belgian population–
Trends and sex differences in an eight-wave sample. Social Psychiatry and
Psychiatric Epidemiology 2005, 40:691-699.
59. Pritchard C, Evans B: Population density and cancer mortality by gender
and age in England and Wales and the Western World 1963-93. Public
Health 1997, 111(4):215-20.
60. Sundquist K, Frank G, Sundquist J: Urbanisation and incidence of
psychosis and depression. A follow-up study of 4.4 million women and
men in Sweden. British Journal of Psychiatry 2004, 184:293-298.
61. Taylor SE, Repetti RL, Seeman T: Health psychology: what is an unhealthy
environment and how does it get under the skin? Annual review of
psychology 48:411-447, (48).
62. Greiner KA, Li C, Kawachi I, Hunt DC, Ahluwalia JS: The relationship of
social participation and community ratings to health and health
behaviors in areas with high and low population density. Social science &
medicine 2004, 59(11):2303-2312.
63. Weich S, Twigg L, Lewis G: Rural/non-rural differences in rates of
common mental disorders in Britain. Prospective multilevel cohort
study. British Journal of Psychiatry 2006, 188:51-57.
64. Wetenschappelijk Instituut voor Volksgezondheid. Gezondheidsenquête
door Interview. 2007 [http://iph.fgov.be/EPIDEMIO/epien/PROG4.HTM].
65. Scientific Institute of Public Health (SIPH): Health Interview Survey Belgium
Manual 2004. Brussels: Scientific Institute of Public Health, Unit of
Epidemiology; 2006.
66. National Institute of Statistics (NIS) [homepage on the Internet]. 2001
[http://www.statbel.fgov.be/], [updated 2008 April; cited 2008 April].
67. Derogatis LR: SCL-90-R, Administration, scoring and procedures manual II
Minneapolis: National Computer Systems; 1977.
68. Levecque K, Schotte CKW: Validiteit en betrouwbaarheid van de SCL
angst- en depressieschalen in de algemene bevolking in België.
Tijdschrift voor Klinische Psychologie 2006, 36(1):44-60.
69. Huisman M: Item non response: occurrence, causes, and imputation of missing
answers to test items Leiden: DSWO Press; 1999.
70. Nunally JC: Psychometric theory McGraw-Hill, New York; 1978.
71. Hoyle RH, Panter AT: Writing about structural equation models. In
Structural equation modeling: Comments, issues, and applications. Edited by:
R. H. Hoyle. Thousand Oaks, CA: Sage; 1995:158-176.
72. Sherbourne CD, Stewart AL: The MOS Social Support Survey. Social Science
& Medicine 1991, 32:705-714.
73. De Vos K, Zaidi MA: Equivalence scale sensitivity of poverty statistics for
the member states of the European community. Review of Income and
Wealth 1997, 43(3):319-33.
74. Hox J: Multilevel analysis. Techniques and applications London: Lawrence
Erlbaum Associates; 2002.
75. Mirowsky J: Analyzing associations between mental health and social
circumstances. In Handbook of the sociology of mental health. Edited by:
Pattyn et al. Archives of Public Health 2011, 69:3
http://www.archpublichealth.com/content/69/1/3
Page 10 of 11
Aneshensel CS, Phelan JC. New York: Kluwer Academic/Plenum Publishers;
1999:105-127.
76. Osborne J: Notes on the use of data transformations. Practical Assessment,
Research and Evaluation 2005, 9:42-50.
77. Tienda M: Poor people and poor places: Deciphering neighborhood
effects on poverty outcomes. In Macro-micro linkages in sociology. Edited
by: J. Huber. Newbury Park: Sage; 1991:244-262.
78. Diez-Roux AV: Estimating neighborhood health effects: the challenges of
causal inference in a complex world. Social Sciences & Medicine 2004,
58:1953-1960.
79. MacIntyre S, Ellaway A: Ecological approaches: rediscovering the role of
the physical and social environment. In Social epidemiology. Edited by:
Berkman LF, Kawachi I. Oxford: University Press; 2000:332-48.
80. Yen IH, Syme SL: The social environment and health: a discussion of the
epidemiological literature. Annual Review of Public Health 1999, 20:287-308.
81. Reijneveld S, Schene A: Higher prevalence of mental disorders in
socioeconomically deprived urban areas in The Netherlands: community
or personal disadvantage? Journal of Epidemiology and Community Health
1998, 52:2-7.
82. Weich S, Holt G, Twigg L, Jones K, Lewis G: Geographic variation in the
prevalence of common mental disorders in Britain: a multilevel
investigation. American Journal of Epidemiology 2003, 157(8):730-737.
83. Karno M, Hough RL, Burnam MA: Lifetime prevalence of specific disorders
among Mexican Americans and non-Hispanic whites in Los Angeles.
Archives of General Psychiatry 1987, 44:695-701.
84. Goldberg D, Huxley P: Common Mental Disorders: A Bio-Social Model
Tavistock/Routledge, London; 1992.
85. Bracke P: Sex differences in the course of depression: evidence from a
longitudinal study of representative sample of the Belgian population.
Social Psychiatry and Psychiatric Epidemiology 1998, 33:420-429.
86. Nolen-Hoeksema S: Sex differences in unipolar depression: evidence and
theory. Psychological Bulletin 1987, 101:259-282.
87. Piccinelli M, Wilkinson G: Gender differences in depression. Critical
review. British Journal of Psychiatry 2000, 177:486-92.
88. Day AL, Livingstone HA: Gender differences in perceptions of stressors
and utilization of social support among university students. Canadian
Journal of Behavioural Science 2003, 35(2):73-83.
89. Aneshensel CS, Frerichs RR, Clark VA: Family roles and sex differences in
depression. Journal of Health and Social Behaviour 1981, 22:379-393.
90. Gove WR, Tudor JF: Adult sex roles and mental illness. Amercian Journal of
Sociology 1973, 78:812-835.
91. Kessler RC, McLeod JD: Sex differences in vulnerability to undesirable life
events. American sociological review 1984, 49(5):620-631.
92. Gilligan C: In a Different Voice: Psychological Theory and Women’s
Development Cambridge, MA: Harvard University Press; 1982.
93. Dohrenwend BP, Dohrenwend BS: Sex differences and psychiatric
disorders. American Journal of Sociology 1976, 81(6):1447-1454.
94. Cohen S: Psychosocial models of the role of social support in the
etiology of physical disease. Health Psychology 1988, 7:269-297.
95. Cohen S, Gottlieb BH, Underwood LG: Social support and health. In Social
support measurement and intervention: A guide for health and social
scientists. Edited by: S. Cohen, L. G. Underwood, & B. H. Gottlieb. New York:
Oxford University Press; 2000:3-25.
doi:10.1186/0778-7367-69-3
Cite this article as: Pattyn et al.: The association between residential
area characteristics and mental health outcomes among men and
women in Belgium. Archives of Public Health 2011 69:3.
Submit your next manuscript to BioMed Central
and take full advantage of: 
• Convenient online submission
• Thorough peer review
• No space constraints or color figure charges
• Immediate publication on acceptance
• Inclusion in PubMed, CAS, Scopus and Google Scholar
• Research which is freely available for redistribution
Submit your manuscript at 
www.biomedcentral.com/submit
Pattyn et al. Archives of Public Health 2011, 69:3
http://www.archpublichealth.com/content/69/1/3
Page 11 of 11
